Simultaneous estimation of pharmacokinetic properties in mice of three anti-tubercular ethambutol analogs obtained from combinatorial lead optimization.
Integrating combinatorial lead optimization of [1,2]-diamine core structure based on ethambutol with high-throughput screening has led us to focus on three promising analogs (SQ37, SQ59 and SQ109) as potential anti-tubercular drug candidates from thousands of synthesized diamine analogs for further characterization of their biopharmaceutical and pharmacokinetic properties by using liquid chromatography/tandem mass spectrometry (LC/MS/MS) and cassette dosing for pharmacokinetic screening. Simultaneous separation of the three analogs was achieved on reversed phase HPLC using a gradient mobile phase composed of MeOH/CH(3)COONH(4) (5mM)/trifluoroacetic acid: 80/20/0.1 (v/v/v). After extraction with acetonitrile from biomatrices, samples were analyzed on the LC/MS/MS system in the positive mode using an electrospray ion source. The retention time for the analogs ranged from 3.70 to 4.48 min. Incubation of SQ37 with plasma at 37 degrees C for 6h resulted in its degradation in human and rat plasma (20-35%), but no significant degradation was observed in mouse and dog plasma. SQ59 was relatively stable in the plasma of the four species. SQ109 was degraded in human and dog plasma (30-40%), but stable in mouse and rat plasma during the 6h incubation. A rapid multiple pharmacokinetic screening was taken by cassette dosing of the three analogs to mice and simultaneous analysis of their plasma concentrations. The analogs showed large Vd(ss) ranging from 11,300 (SQ37), 12,800 (SQ109) to 63,900 ml/kg (SQ59). The clearance ranged from 3240 (SQ109), 3530 (SQ37) and 8043 ml/kg/h (SQ59). The elimination t(1/2) ranged from 4.4 to 21.1h dependent on the routes. The oral bioavailability was 5.1 (SQ59), 20.1 (SQ37) and 7.8% (SQ109), respectively. Both SQ37 and SQ109 possess good pharmacokinetic properties.